Subunit-specific modulation of [(3)H]MK-801 binding to NMDA receptors mediated by dopamine receptor ligands in rodent brain.
Dopamine D1 receptor (D1R) ligands may directly interact with the NMDA receptor (NMDAR), but detailed knowledge about this effect is lacking. Here we identify D1R ligands that directly modulate NMDARs and examine the contributions of NR2A and NR2B subunits to these interactions. Binding of the open channel blocker [(3)H]MK-801 in membrane preparations from rat- and mouse brain was used as a biochemical measure of the functional state of the NMDAR channel. We show that both D1R agonist A-68930 and dopamine receptor D2 antagonist haloperidol can decrease [(3)H]MK-801 binding with increased potency in membranes from the NR2A(-/-) mice (i.e. in membranes containing NR2B only), as compared to the inhibition obtained in wild-type membranes. Further, a wide range of D1R agonists such as A-68930, SKF-83959, SKF-83822, SKF-38393 and dihydrexidine were able to decrease [(3)H]MK-801 binding, all showing half maximal inhibitory concentrations ~20 μM, and with significant effects occurring at or above 1 μM. With membranes from D1R(-/-) mice, we demonstrate that these effects occurred through a D1R-independent mechanism. Our results demonstrate that dopamine receptor ligands can selectively influence NR2B containing NMDARs, and we characterize direct inhibitory NMDAR effects by different D1R ligands.